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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a compact, thin and 
inexpensive recording disk driving device by miniaturizing and 
thinning a recording disk driving motor, and facilitating process 
management for machining, assembling or the like. 
SOLUTION: A recording disk driving motor 1 used for a recording 
disk driving device is provided with a thrust bearing part 24 between 
the axial upper end surface of a supporting member 6 having a 
hollow portion for inserting a shaft 4 and the lower surface of the 
disk-like upper end surface 2a of a rotor hub 2. Thus, by 
miniaturizing and thinning the recording disk driving motor 1 without 
needing any thrust plates requiring precise machining and 
assembling, the recording disk driving device is miniaturized and 
thinned, and costs are reduced. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 
[Claim 1] 

It is the record disk driving gear equipped with the motor for a record disk 
drive which holds the record disk of at least one sheet fixed, and carries out the rotation 
drive of the aforementioned record disk. The rotor hub which the aforementioned motor 
for a record disk drive is equipped with the peripheral-wall section which hangs from 
the periphery edge of the approximate circle board-like upper wall section and this 
upper wall section, and holds the aforementioned record disk, The shaft which is located 
in the abbreviation core of the aforementioned upper wall section, and was prepared in 
the aforementioned rotor hub in one, The tubed support member which it has the 
centrum which the aforementioned shaft inserts in, and a upper-limit side forms the 
aforementioned upper wall section and a very small clearance in, and counters, While it 
has the lubricous fluid with which the aforementioned very small clearance was held in 
part at least, the rotor magnet attached in the inner skin of the aforementioned 
peripheral-wall section, and the stator which counters this rotor magnet and was 
arranged While the inner skin of the aforementioned support member and the 
periphery side of the aforementioned shaft counter radial through the aforementioned 
very small clearance where the aforementioned lubricous fluid was held, the slot for 
dynamic pressure occurrence is formed in one [ at least ] field of the inner skin of the 
aforementioned support member, and the periphery side of the aforementioned shaft, 
and the radial bearing section is constituted. While the orientation upper-limit side of 
an axis of the aforementioned support member and the inferior surface of tongue of the 
aforementioned upper wall section counter in the orientation of an axis through the 
aforementioned very small clearance where the aforementioned lubricous fluid was held, 
the slot for dynamic pressure occurrence is formed in one [ at least ] field of the 
orientation end face of an axis of the aforementioned support member, and the inferior 
surface of tongue of the aforementioned upper wall section, and the thrust bearing 



section is constituted. And the record disk driving gear characterized by carrying out 
the bias of the aforementioned rotor hub in the orientation of an axis by the magnetic 
force. 
[Claim 2] 

The record disk driving gear according to claim 1 characterized by forming the 
one aforementioned radial bearing section in the inner skin of the aforementioned 
support member, and the periphery side of the aforementioned shaft. 
[Claim 3] 

The record disk driving gear according to claim 1 characterized by forming the 
aforementioned support member from porous oil-impregnation metal material. 
[Claim 4] 

The record disk driving gear according to claim 1 or 2 characterized by forming 
the aforementioned support member from copper or a copper alloy. 
[Claim 5] 

The record disk driving gear according to claim 1 or 2 characterized by forming 
the aforementioned support member from stainless steel. 
[Claim 6] 

The aforementioned radial bearing section is a record disk driving gear 
according to claim 1, 3, 4, or 5 characterized by forming the air interstitial segment the 
spiracle for opening the aforementioned radial bearing section and the open air for free 
passage carried out [ the interstitial segment ] opening between the aforementioned 
radial bearing sections, and forming a spiral-like slot or a herringbone-like slot in the 
radial bearing section of the aforementioned couple as a slot for dynamic pressure 
occurrence, respectively while it estranges in the orientation of an axis and couple 
formation is carried out. 
[Claim 7] 

The record disk driving gear according to claim 1, 2, 4, 5, or 6 characterized by 
forming the free passage way which carries out opening to the aforementioned support 
member at one [ at least ] edge of the orientation edge of an axis of the aforementioned 
radial bearing section, and is open for free passage with the open air. 
[Claim 8] 

The record disk driving gear according to claim 1, 2, 3, 4, 5, 6, or 7 
characterized by forming the taper-like seal section for preventing that the 
aforementioned lubricous fluid leaks out to the bearing exterior near the radial 
periphery edge of the aforementioned thrust bearing section. 
[Claim 9] 

The disk driving gear according to claim 1, 2, 3, 4, 5, 6, 7, or 9 characterized by 



making the ****** structure of the aforementioned shaft when a circular sulcus is 
formed in the field which counters the point of the aforementioned shaft of the inner 
skin of the aforementioned support member while the point of the aforementioned shaft 
is equipped with the lobe of the shape of a ring which projects in the method of the 
outside of radial, and the aforementioned ring-like lobe and the aforementioned circular 
sulcus fit in each other mutually. 
[Claim 10] 

One edge of the centrum of the aforementioned support member is a record 
disk driving gear according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 characterized by forming 
**** f or storing the aforementioned lubricous fluid between the orientation soffit side of 
an axis of the aforementioned shaft, and the internal surface of parietal bone of the 
aforementioned closure member while it is closed by the closure member. 
[Claim 11] 

The aforementioned record disk is a record disk driving gear according to claim 
1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 characterized by forming the annular thin-walled part for 
absorbing the stress by the clamp force of the aforementioned clamp member to the 
aforementioned rotor hub, and preventing deformation of the aforementioned rotor hub 
while it is fixed to the aforementioned rotor hub by the clamp member in the 
aforementioned upper wall section. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the record disk driving gear for carrying out the 
rotation drive of the record disks, such as a hard disk, especially the record disk driving 
gear equipped with the motor for a record disk drive which uses the hydrodynamic 
bearing by the lubricous fluid. 
[0002] 

[Description of the Prior Art] 

In order to carry out rotation support of the sleeve member which surrounds a 
shaft and this shaft relatively from the former, the record disk driving gear which 
carries out the rotation drive of the record disk by the motor by which the hydrodynamic 
bearing using the fluid pressure of the lubricous fluid made to intervene among both 
was used is known. 
[0003] 



For example, it sets to the record disk driving gear with which the structure is 
indicated by JP,8-189525,A. It is filled up with a lubricous fluid between the inner skin 
of the sleeve member which has a very small clearance between the periphery sides of a 
shaft and this shaft, and counters radial as a means to support the load of the 
orientation (radial) of a radial. While it has the radial bearing section of the couple 
which produces dynamic pressure in rotation of a rotor hub, and a lubricous fluid by the 
slot for dynamic pressure occurrence which was formed in the periphery side of a shaft, 
and/or the inner skin of a sleeve member and which consists of a herringbone-like slot, 
for example As a means to support the load of the axial orientation (the orientation of an 
axis) It is filled up with a lubricous fluid in between [, such as a top of the step formed at 
the sleeve member which has a very small clearance and counters in the orientation of 
an axis between the vertical sides of the thrust plate of the shape of a disk which fixed 
at the edge of a shaft, and this thrust plate, or a inferior surface of tongue of a thrust 
bush ]. It has the thrust bearing section which produces dynamic pressure in rotation of 
a rotor hub, and a lubricous fluid by the slot for dynamic pressure occurrence which was 
formed in the vertical side of a thrust plate and/or the top of a step, and the inferior 
surface of tongue of a thrust bush, and which consists of a herringbone-like slot, for 
example. 
[0004] 

[Problem(s) to be Solved by the Invention] 

In the above conventional record disk driving gears, the hold of postures, such 
as a heart deflection at the time of rotation of a rotor hub, is dependent on the radial 
bearing section of a couple chiefly, the holding power is determined by the rotation 
rigidity determined with the spacing between the bearing rigidity of each radial bearing 
section, and a bearing core, and the thrust bearing section was bearing only the function 
of a grade to surface a rotor hub. 
[0005] 

However, although a miniaturization and to thin-shape-ize are demanded by 
the inclination of a miniaturization of devices, such as a personal computer with which 
the record disk driving gear of these days is carried, and thin-shape-izing, the motor 
which carries out the rotation drive of the record disk itself In the motor used in the 
conventional record disk driving gear A hold of the posture at the time of rotation of a 
rotor hub from it being dependent on the radial bearing section of a couple chiefly as 
above-mentioned It was very difficult technically a miniaturization and to thin-shape- 
ize in the whole motor, having the radial bearing section of a couple and satisfying a 
shaft, a rotor hub or a shaft, the precision of the conclusion sections, such as a thrust 
plate, and an intensity moreover. 



[0006] 

In addition, there are some which form the slot for dynamic pressure 
occurrence only in the end face of a shaft, without using a thrust plate, and constitute 
the thrust bearing section in the fluid hydrodynamic bearing used for the conventional 
record disk driving gear so that the structure may be indicated by JP,8-331796,A, for 
example. In this case, since a thrust dynamic pressure operation side can be constituted 
only from a fraction which counters in the end face of a shaft, this, and the orientation of 
an axis, there is a trouble which cannot fully take the surfacing force in thrust bearing. 
Moreover, if a shaft is major-diameter-ized, there is a trouble from which a drive current 
serves as size. 
[0007] 

Moreover, although means to fix a record disk to a rotor hub by fitting in or 
elastic pressing a clamp member at a rotor hub are taken as a means to fix a record disk 
to a rotor hub so that it may be indicated by JP,9-11526,A According to the press force 
with a clamp member depended for inserting each other in, deformation arises in a rotor 
hub, and when rotation of the motor for a record disk drive becomes unstable, it has the 
problem which an error produces in R/W of the information recorded on the record disk. 
[0008] 

This invention does not solve the above-mentioned conventional problem, and 
does not have a thrust plate among the thrust bearing section, but aims at offering for a 
motor a miniaturization and the record disk driving gear which a management of 
processes, such as a manipulation and assembly, is easy, is cheap, and can absorb the 
clamp force of a clamp member, and can prevent deformation of a rotor hub while it can 
thin-shape-ize. 
[0009] 

[Means for Solving the Problem] 

The record disk driving gear of this invention holds the record disk of at least 
one sheet fixed. It is the record disk driving gear equipped with the motor for a record 
disk drive which carries out the rotation drive of the aforementioned record disk. The 
rotor hub which carries the aforementioned record disk with which the aforementioned 
motor for a record disk drive was equipped with the peripheral-wall section which 
hangs from the periphery edge of the approximate circle board-like upper wall section 
and this upper wall section, The shaft which is located in the abbreviation core of the 
aforementioned upper wall section, and was prepared in the aforementioned rotor hub 
in one, The tubed support member which it has the centrum which the aforementioned 
shaft inserts in, and a upper-limit side forms the aforementioned upper wall section and 
a very small clearance in, and counters, The lubricous fluid with which the 



aforementioned very small clearance was held in part at least, and the rotor magnet 
attached in the inner skin of the aforementioned peripheral-wall section, The stator 
which counters this rotor magnet and was arranged, While the inner skin of the 
aforementioned support member and the periphery side of the aforementioned shaft 
counter radial through the aforementioned very small clearance where the 
aforementioned lubricous fluid was held, the slot for dynamic pressure occurrence is 
formed in one [ at least ] field of the inner skin of the aforementioned support member, 
and the periphery side of the aforementioned shaft, and the radial bearing section is 
constituted. While the orientation upper-limit side of an axis of the aforementioned 
support member and the inferior surface of tongue of the aforementioned upper wall 
section counter in the orientation of an axis through the aforementioned very small 
clearance where the aforementioned lubricous fluid was held, the slot for dynamic 
pressure occurrence is formed in one [ at least ] field of the orientation end face of an 
axis of the aforementioned support member, and the inferior surface of tongue of the 
aforementioned upper wall section, and the thrust bearing section is constituted. And it 
is characterized by carrying out the bias of the aforementioned rotor hub in the 
orientation of an axis by the magnetic force. 
[0010] 

In this configuration, the thrust bearing section is formed between the 
orientation upper-limit side of an axis of the support member equipped with the 
centrum which a shaft inserts in, and the inferior surface of tongue of the disk-like 
upper wall section of a rotor hub. Controlling a hold of postures, such as a heart 
deflection at the time of rotation of a rotor hub, by the radial bearing section of a couple, 
since a thrust plate is not required, the motor for a record disk drive can be thin-shape- 
ized in a miniaturization list, and the whole record disk driving gear can also be thin- 
shape-ized in a miniaturization list. 
[0011] 

Moreover, like [ at the time of using a thrust plate, for example ] from the rotor 
hub located in the upper part of a motor constituting a part of thrust bearing section 
While the attitude control under rotation becomes easy with the shaft which hangs from 
a rotor hub compared with the case where rotation is supported Since it is hard to be 
influenced of the error of each part material and shaft which constitute the thrust 
bearing section, the precision of the conclusion sections, such as a rotor hub, and an 
intensity, while production control becomes easy and can improve the productivity of a 
motor Since the very small clearance between the thrust bearing sections can be set up 
small (narrowly) in the tolerance of the profile irregularity of the inferior surface of 
tongue of the upper wall section of the rotor hub which constitutes the thrust bearing 



section, and the orientation upper- limi t side of an axis of a support member, The 
bearing rigidity of the thrust bearing section can be raised and a thrust-loading bearing 
value can be improved. 
[0012] 

Although magnetic bias means that a rotor hub is drawn in or opposed by 
magnetism to a holddown member, and acquires the energization force in the operation 
orientation, this magnetic bias is realizable by arranging the magnet magnetized by the 
fraction which counters in the orientation of an axis of the thing for which a magnetic 
member is arranged in the position of the holddown member which counters for 
example, the rotor magnet in the orientation of an axis or a holddown member, and a 
rotor hub at the like pole or the unlike pole, respectively. The motor for a record disk 
drive in the aforementioned this invention is made to balance with the thrust-loading 
bearing value generated in the thrust bearing section constituted between the 
orientation end face of an axis of a support member, and the inferior surface of tongue of 
the upper wall section of a rotor hub by carrying out magnetic bias of the rotor hub in 
the orientation of an axis. 
[0013] 

Since the thrust-loading backing pressure generated in the thrust bearing 
section can be improved as above-mentioned, the posture of a rotor hub can be held now 
in the thrust bearing section, it can consider as the configuration which prepares the 
one radial bearing section, and the structure of a motor can be simplified. 
[0014] 

In the record disk driving gear of the above-mentioned this invention, the 
support member which constitutes the radial bearing section and the thrust bearing 
section is formed from oil-impregnation metal material, copper, a porous copper alloy, or 
porous stainless steel. 
[0015] 

If a support member is formed from porous oil-impregnation metal material, 
since the foam generated in the lubricous fluid by stirring by the slot for dynamic 
pressure occurrence at the time of restoration of a lubricous fluid or rotation of a motor 
can be eliminated easily, there is no need of preparing an air hole separately, and 
structure can be simplified. Moreover, since a lubricating oil is built in in a support 
member, there is little concern of an exhaustion of oil. What sank in the lubricating oil 
is used for the material which presses the cutting powder of a flake graphite cast iron, 
for example, sinters, and was obtained as oil-impregnation metal material of this porous 
material. When forming a support member from porous oil -impregnation metal 
material, it is desirable to carry out surface treatment of the dynamic pressure 



operation side by meanses, such as for example, a powdeiy-substance-to-fling-in-the- 

eyes manipulation, coating, or plating. 

[0016] 

If a support member is formed from copper, a copper alloy, or stainless steel, 
although the abrasion resistance of a support member etc. can improve and the 
endurance of bearing can be improved, on the other hand, consideration is needed about 
the foam. 
[0017] 

There is the technique of making it into the structure which considers so that a 
vacuum process etc. may be used for oil restoration and the foam may not mix as 
consideration about the foam in oil, and the foam seldom mixes during operation at oil. 
Moreover, on the other hand, it is possible also as structure which the edge of the 
dynamic pressure bearing section opens for free passage with the open air by a certain 
means, and as an example in the case of the latter, the free passage way is prepared so 
that it may pass to the open air between the radial bearing sections of a couple, and/or 
from one [ at least ] orientation edge of an axis. 
[0018] 

In addition, when forming so that opening of the above-mentioned free passage 
way may be carried out between the radial bearing sections, by forming an annular 
concavity in the fraction corresponding to opening of the free passage way of one [ at 
least ] field of a shaft periphery side or support member inner skin, a periphery-like air 
interstitial segment is constituted, the radial bearing section will be estranged in the 
orientation of an axis, and couple formation will be carried out. By forming a spiral-like 
slot in the radial bearing section located at this time, for example, the orientation top of 
an axis, as a slot for dynamic pressure occurrence, and forming a herringbone-like slot 
as a slot for dynamic pressure occurrence of the radial bearing section located in the 
orientation bottom of an axis Even if it is the case where sufficient shaft length cannot 
be taken because of thin-shape-izing, the distance between the cores of each radial 
bearing section can be secured, and bearing rigidity can be maintained. 
[0019] 

Moreover, the open air here says the ambient atmosphere outside the very 
small clearance between a shaft, and the upper wall section of a rotor hub and a support 
member, and it does not ask the inside and outside of a motor, and the inside and 
outside of the equipment incorporating the motor. Moreover, it is not asked whether the 
pressure of the open air is atmospheric pressure. 
[0020] 

Thus, if it is made to be open for free passage in the open air through the free 



passage way in which the radial bearing section was prepared by the support member, 
while the foam generated in the lubricous fluid can be easily discharged to the bearing 
exterior When the lubricous fluids which exist all over a very small clearance decrease 
in number, the lubricous fluid currently held into other fractions of a very small 
clearance at each dynamic pressure bearing using the outside normal atmosphere is 
supplied, it can continue and the function of bearing can be maintained at a long period 
of time. 
[0021] 

Near the radial periphery edge of the thrust bearing section, the taper-like seal 
section prepared so that a very small clearance might increase gradually toward a way 
outside fluid dynamic pressure bearing is formed, and it has prevented that a lubricous 
fluid leaks out to the bearing exterior by making the normal atmosphere balance 
outside the surface tension of a lubricous fluid, and the open air. This taper-like seal 
section is formed so that a very small clearance may increase gradually to the 
orientation of an axis, or radial. 
[0022] 

While the point of a shaft is equipped with the lobe of the shape of a ring which 
projects in the method of the outside of radial, a circular sulcus is formed in the fraction 
corresponding to the lobe of the shape of an aforementioned ring of the inner skin of a 
support member, and ****** of a shaft is constituted when these fit in each other. Thus, 
it can prevent that the head which the movable amount of a rotor hub is restricted even 
when the play of the axial orientation of a rotor hub decreases and impact is impressed 
to a motor by having ****** structure all over the very small clearance which 
constitutes a fluid hydrodynamic bearing, and approaches the record disk carried in a 
rotor hub and this record disk, and write an information is contacted and damaged. 
[0023] 

Moreover, while one edge of the centrum of a support member is closed by the 
closure member, by forming **** for storing a lubricous fluid between the orientation 
soffit side of an axis of a shaft, and the internal surface of parietal bone of a closure 
member, a lubricous fluid can be supplied to bearing at the time of a decrement of a 
lubricous fluid, it can continue and the function of bearing can be maintained at a long 
period of time. 
[0024] 

Furthermore, the stress produced in case a record disk is fixed to a rotor hub by 
the clamp member can prevent effectively that it is absorbed by sagging the rotor hub 
itself by the annular thin-walled part formed in the upper wall section of a rotor hub, 
and clamp stress affects rotation of the motor for a record disk drive by it. 



[0025] 

[Embodiments of the Invention] 

Although the operation gestalt of the record disk driving gear concerning this 
invention is hereafter explained with reference to a drawing, this invention is not 
limited to each example shown below. 
[0026] 

Drawing 1 is drawing of longitudinal section showing typically the outline 
important section configuration in the record disk driving gear of this invention. 
[0027] 

In drawing 1 this record disk driving gear The housing 200 which consists of a 
base member 202 by which the motor for a record disk drive is supported, and the top- 
cover section 206 which surrounds a record disk drive motor and forms the pure space 
204 in the interior with the base member 202, In order to hold the record disks 208, 
such as a hard disk held at the rotor hub of the motor for a record disk drive, it has the 
clamp member 212 fixed to the rotor hub of the motor for a record disk drive with the 
screw 210. 

[0028] 

Next, with reference to the drawing 2 or the drawing 4 , the motor for a record 
disk drive used in the record disk driving gear shown in drawing 1 is explained. 
[0029] 

Drawing 2 is drawing of longitudinal section showing typically the outline 
important section configuration of the motor for a record disk drive 1 used in the record 
disk driving gear of the 1st operation gestalt of this invention. 
[0030] 

In drawing 2 this motor for a record disk drive 1 Approximate circle board-like 
upper wall section 2a and cylinder-like peripheral-wall section 2b which hangs caudad 
from the periphery pars marginalis of this upper wall section 2a, The rotor hub 2 which 
consists of the collar-like part 2c which lays the record disk 208 which projects to the 
method of the outside of radial from the periphery side soffit section of this peripheral- 
wall section 2b, and is shown with the two point chain line in drawing 2 , The shaft 4 
which outside attachment fixation of one edge is carried out in the center section of 
upper wall section 2a of this rotor hub 2, and makes a part of rotation member, The 
upport member 6 of the shape of a hollow cylinder supported free [ rotation of this shaft 
4 ], and the disk-like covering 8 which fitted into the inner circumference soffit section 
of this support member 6, The bracket 12 with which the hold cylinder 10 and this hold 
cylinder 10 as a supporter holding the support member 6 are attached, The lubricous 



fluids 14, such as a lubricating oil held by the capillarity all over the very small 
clearance formed between upper wall section 2a of a rotor hub 2, and the shaft 4 support 
member 6 ** covering 8, The radial bearing sections 19 and 20 which generate a radial 
road backing pressure by operation of the herringbone-like slot 16 formed in the 
periphery side of a shaft 4 and one [ at least ] field of the inner skin of the support 
member 6 and the spiral-like slot 18, The thrust bearing section 24 which generates a 
thrust-loading backing pressure by operation of the spiral-like slot 22 formed in one [ at 
least ] field of the inferior surface of tongue of upper wall section 2a which counters in 
the upper-limit side and he orientation of an axis of the support member 6, In order to 
collaborate with the motor coil 26 arranged in the periphery side of the hold cylinder 10, 
and this motor coil 26 and to carry out the rotation drive of the rotor hub 2 and the shaft 
4 within the support member 6 and the covering 8, it has the rotor magnet 28 which 
fixed in the inner skin of peripheral-wall section 2b of a rotor hub 2. The bracket 12 fixes 
in the base member 202 shown in drawing 1 . 
[0031] 

The above-mentioned herringbone-like slot 16 of each other Spiral-like slot 16a 
of an opposite direction, 16b is connected by ups-and-downs section 16c. at the time of 
rotation of the rotor hub 2 and the shaft 4 The radial road backing pressure which acts 
by moving the lubricous fluid 14 from both directions towards ups-and-downs section 
16c is generated, moreover, the spiral-like slots 18 and 22 The radial road backing 
pressure and thrust-loading backing pressure which act in the orientation shown by the 
arrow heads A and B in drawing 2 , respectively are generated. 
[0032] 

In order to be formed from the metallic material of copper, a copper alloy, or a 
stainless steel party and to open the radial bearing sections 19 and 20 and the open air 
for free passage, as for the support member 6, the radial bearing section 19, the 1st 
spiracle 30 formed in radial so that opening might be carried out to the periphery side 
exposed to the open air of the support member 6 between 20, and the 2nd spiracle 32 
which carries out opening to the orientation soffit section of an axis of the radial bearing 
section 19 are formed. While the annular concavity 34 is formed in the position as for 
which the 1st spiracle 30 of the inner skin of the support member 6 carries out opening, 
the air interstitial segment 36 to which air intervenes between the annular concavity 34 
and the periphery side of a shaft 4 is formed, and the radial bearing sections 19 and 20 
are separated in the orientation of an axis by this air interstitial segment 36. Moreover, 
the 2nd spiracle 32 is connected with the free passage way 38 formed in the orientation 
of an axis so that opening might be carried out to the upper-limit side of the support 
member 6. 



[0033] 

The radial bearing sections 19 and 20 are in the release status at the open air 
through the 1st spiracle 30, the 2nd spiracle 32, and the free passage way 38. The foam 
generated in the lubricous fluid 14 by stirring by the herringbone-like slot 16 and the 
spiral-like slot 18 at the time of restoration of the lubricous fluid 14, or rotation of a 
motor By discharging to the bearing exterior through the 1st spiracle 30, the 2nd 
spiracle 32, and the free passage way 38, it prevents that the foam carries out thermal 
expansion and the lubricous fluid 14 leaks out to the bearing exterior by the 
temperature rise of a motor. 
[0034] 

2d of the periphery-like salients which counter with the periphery side and 
opening of the support member 6 is formed in the inferior surface of tongue of upper 
wall section 2a of a rotor hub 2, and the taper-like seal section 40 which the inner skin 
of 2d of this periphery-like salient and the support member 6 collaborate, and 
constitutes seal structure is formed in it in the radial heel of the thrust bearing section 
22. This taper-like seal section 40 consists of an inclined plane formed in the periphery 
side of the support member 6 so that the opening between 2d of periphery-like salients 
and the periphery side of the support member 6 may be expanded toward the 
orientation lower part of an axis, and it is set among the taper-like seal section 40. The 
surface tension of the lubricous fluid 14 held at the thrust bearing section 24 and the 
outside normal atmosphere balance, and it is prevented that the lubricous fluid 14 leaks 
out to the bearing exterior. Moreover, the taper-like seal section 40 can also be 
constituted from an inclined plane formed in the upper-limit side of the support member 
6 so that the very small clearance of the thrust bearing section 24 might be expanded 
toward the method of the outside of radial. In addition, in order to prevent occurrence of 
the so-called oil migration phenomenon in which the ******** lubricous fluid 14 leaks 
the inner skin of 2d of the periphery-like salients which constitute the taper-like seal 
section 40, or the periphery side of the support member 6 to the bearing exterior, it is 
desirable to apply the oil repellent agent which becomes the taper-like seal section 40 
for example, from a fluorine system material. 
[0035] 

Moreover, while annular notching 4a is formed in the orientation soffit section 
of an axis of a shaft 4 and the ring-like member 42 which projects in the method of the 
outside of radial from the periphery side of a shaft 4 at this annular notching 4a fixes 
Annular concavity 6a is formed in the inner skin of the support member 6 corresponding 
to this ring-like member 42, and structure consists of that the these rings-like member 
42 and annular concavity 6a fit in each other that a shaft 4 should stop falling out. Thus, 



by having ****** structure all over a very small clearance, it is the axial orientation of a 
rotor hub 2. It can prevent that the head (not shown) which play decreases, the movable 
amount of a rotor hub 2 is restricted even when impact is impressed to a motor, and 
approaches the record disk 208 carried in a rotor hub 2 and this record disk 208, and 
write an information is contacted and damaged. 
[0036] 

Rather than the lower part edge of a shaft 4, the ring-like member 42 is 
projected a little in the orientation lower part of an axis, and is fixed in it, and the very 
small clearance between the end face of a shaft 4 and the covering 8 is set up 
comparatively more greatly than the very small clearance of other fractions, and 
functions as **** of the lubricous fluid 14. It can be supplied when the lubricous fluids 
14 of bearing decrease in number, the lubricous fluid 14 stored by this **** continues, is 
stabilized and can maintain the function of bearing at a long period of time. 
[0037] 

Furthermore, circular-sulcus 2e is formed between the periphery side of 2d of 
periphery-like salients, and peripheral-wall section 2b, and it is constituted by upper 
wall section 2a so that thickness may become thin rather than other fractions. Thus, the 
stress generated when the record disk 208 was fixed by the clamp member 212 shown in 
drawing 1 by preparing a thin-walled part in upper wall section 2a The fraction in 
which circular-sulcus 2e of a rotor hub 2 was formed is sagged, and it absorbs, and since 
deformation of the fraction which constitutes the thrust bearing 24 of upper wall section 
2a can be prevented, it is prevented effectively that bad influences, such as for example, 
a rotation deflection, arise [clamp stress ] in rotation of the record disk 208. 
[0038] 

By the above-mentioned configuration, although the rotor hub 2 and the shaft 
4 will carry out a rotation drive within the support member 6 and the covering 8 by the 
energization to the motor coil 26 At this time, it sets among the thrust bearing section 
24. the lubricous fluid 14 in the clearance of upper wall section 2a of a rotor hub 2, and 
the support member 6 Generate a thrust-loading backing pressure by operation of the 
herringbone-like slot 20 by rotation of a rotor hub 2, and it sets among the radial 
bearing sections 19 and 20. The lubricous fluid 14 in the clearance of a shaft 4 and the 
support member 6 generates a radial road backing pressure by operation of the 
herringbone-like slot 16 and the spiral-like slot 18 by rotation of a shaft 4. 
[0039] 

At this time, the energization force by the magnetic force is given in the 
orientation of the base member 12 to the rotor hub 2 and the shaft 4, and this and the 
thrust-loading backing pressure balance and balance. 



[0040] 

As above-mentioned, the thrust bearing section 24 is constituted between a 
rotor hub 2 and the support member 6, from not requiring arranging members, such as 
a thrust plate, like before, the structure of bearing where a precise manipulation and 
precise assembly are demanded can be simplified, and the productivity of a motor can be 
improved. Moreover, since the thrust bearing section 24 is located in the upper part of a 
motor 1, even if it is the case where the posture of a rotor hub 2 changes during rotation 
It compares with the conventional structure which constitutes the thrust bearing 
section in the vertical side of the thrust plate which fixed at the shaft. Since the thrust 
bearing section 24 is constituted from a rotation-axis core of a shaft 4 over a 
comparatively large domain by the method of the outside of radial, it is easy to generate 
a resisting moment among the thrust bearing section 24, and recovery of a posture does 
not take time. 
[0041] 

Furthermore, the thrust bearing section 24 is formed between upper wall 
section 2a of a rotor hub 2, and the upper-limit side of the support member 6. From 
constituting so that the surfacing force of rotation members, such as the rotor hub 2 
which the thrust bearing section 24 generates, and the shaft 4, may be balanced by 
magnetic bias the conventional structure — since it is not necessary to constitute thrust 
bearing in the vertical side of a thrust plate like, the bearing configuration member of 
which a precise manipulation is required can be cut down and a management of a 
process becomes easy, low-cost-ization of a record disk driving gear can be attained 
[0042] 

Moreover, the thrust bearing section does not take a thrust plate, but since 
rotation of a rotor hub 2 cannot be influenced of a shaft, a thrust plate and a shaft, the 
precision of the conclusion section of a rotor hub, and an intensity and can also simplify 
the configuration of radial bearing, while a motor 1 is enabled a miniaturization and to 
thin-shape-ize, it is enabled to low-cost-ize a motor further. 
[0043] 

Next, the 2nd operation gestalt of this invention is explained with reference to 
drawing 3 . 
[0044] 

Drawing 3 is drawing of longitudinal section showing typically the outline 
important section configuration of the motor for a record disk drive 50 used in the 
record disk driving gear of the 2nd operation gestalt of this invention. 
[0045] 

In drawing 3 this motor for a record disk drive 50 Approximate circle board-like 



upper wall section 52a and cylinder-like peripheral-wall section 52b which hangs 
caudad from the periphery pars marginalis of this upper wall section 52a, The rotor hub 
52 which consists of the collar-like part 52c which lays the record disk 208 which 
projects to the method of the outside of radial from the periphery side soffit section of 
this peripheral-wall section 52b, and is shown with the two point chain line in drawing 
3 , The shaft 54 which outside attachment fixation of one edge is carried out in the 
center section of upper wall section 52a of this rotor hub 52, and makes a part of 
rotation member, The support member 56 of the shape of a hollow cylinder supported 
free [ rotation of this shaft 54 ], The disk-like covering 58 which fitted into the inner 
circumference soffit section of this support member 56, and the hold cylinder 60 as a 
supporter holding the support member 56, The lubricous fluids 64, such as a lubricating 
oil held by the capillarity all over the very small clearance formed between the bracket 
62 with which this hold cylinder 60 is attached, and upper wall section 52a of a rotor 
hub 52, the shaft 54, the support member 56 and the covering 58, The radial bearing 
section 68 which generates a radial road backing pressure by operation of the 
herringbone-like slot 66 formed in the inner skin of the support member 56 which 
counters radial [ of a shaft 54 / the periphery side and radial ], The thrust bearing 
section 72 which generates a thrust-loading backing pressure by operation of the 
herringbone-like slot 70 formed in the inferior surface of tongue of upper wall section 
52a which counters in the upper-limit side and the orientation of an axis of the support 
member 56, The motor coil 74 arranged in the periphery side of the hold cylinder 60, In 
order to collaborate with this motor coil 74 and to carry out the rotation drive of the 
rotor hub 52 and the shaft 54 within the support member 56 and the covering 58, it has 
the rotor magnet 76 which fixed in the inner skin of peripheral-wall section 52b of a 
rotor hub 52. The bracket 62 fixes in the base member 202 shown in drawing 1 . 
[0046] 

The herringbone-like slot 66 formed in the radial bearing section 68 connects 
the spiral-like slots 66a and 66b on the opposite direction by ups-and-downs section 66c 
mutually, and generates the dynamic pressure which acts by moving the lubricous fluid 
64 from both directions towards ups-and-downs section 66c at the time of rotation of the 
rotor hub 52 and the shaft 54. Moreover, the herringbone-like slot 70 formed in the 
thrust bearing section 72 connects the spiral-like slots 70a and 70b on the opposite 
direction by ups-and-downs section 70c mutually, and generates the dynamic pressure 
which acts by moving the lubricous fluid 64 from both directions towards ups-and- 
downs section 70c at the time of rotation of the rotor hub 52 and the shaft 54. 
[0047] 

It is formed from metallic materials, such as copper, a copper alloy, or stainless 



steel, and, as for the support member 56, the free passage way 78 for connecting the 
radial bearing section 68 and the open air is formed in one [ at least ] edge of the 
orientation edge of an axis of the radial bearing section 68. 1st free passage way 78a 
formed in the orientation of an axis so that opening of this free passage way 78 might be 
carried out to the inner skin of the hold cylinder 60 holding the support member 56 in 
the upper-limit side of the hold cylinder 60, So that opening may be carried out to one 
[ at least ] orientation edge of an axis of the radial bearing section 68 and between this 
1st free passage way 78a and the radial bearing sections 68 may be connected It consists 
of the 2nd free passage way 78b formed in the soffit side of the support member 56 
radial, the radial bearing section 68 It is in the release status through the free passage 
way 78 at the open air. at the time of restoration of the lubricous fluid 64, or motor 
rotation It prevents that the foam carries out thermal expansion of the foam generated 
in the lubricous fluid 64 by stirring by the herringbone-like slot 66, and the lubricous 
fluid 14 leaks it to the bearing exterior by the temperature rise of a motor by 
discharging to the bearing exterior through this hole. In addition, in drawing 3, 
although the free passage way 44 is shown one, it is also possible to form more than one 
in a hoop direction, for example. 
[0048] 

52d of the periphery-like salients which counter with the periphery side and 
opening of the support member 56 is formed in the inferior surface of tongue of upper 
wall section 52a of a rotor hub 52, and the taper-like seal section 80 which the inner 
skin of 52d of this periphery-like salient and the support member 56 collaborate, and 
constitutes seal structure is formed in it in the radial heel of the thrust bearing section 
72. This taper-like seal section 80 consists of an inclined plane formed in the periphery 
side of the support member 56 so that the opening between 52d of periphery-like 
salients and the periphery side of the support member 56 may be expanded toward the 
orientation lower part of an axis, and it is set among the taper-like seal section 80. The 
surface tension of the lubricous fluid 64 held at the thrust bearing section 72 and the 
outside normal atmosphere balance, and it is prevented that the lubricous fluid 64 leaks 
out to the bearing exterior. Moreover, the taper-like seal section 80 can also be 
constituted from an inclined plane formed in the upper-limit side of the support member 
56 so that the very small clearance of the thrust bearing section 72 might be expanded 
toward the method of the outside of radial. In addition, in order to prevent occurrence of 
the so-called oil migration phenomenon in which the ******** lubricous fluid 64 leaks 
the inner skin of 52d of the periphery-like salients which constitute the taper-like seal 
section 80, or the periphery side of the support member 56 to the bearing exterior, it is 
desirable to apply the oil repellent agent which becomes the taper-like seal section 80 



for example, from a fluorine system material. 
[0049] 

Moreover, while annular notching 54a is formed in the orientation soffit section 
of an axis of a shaft 54 and the ring-like member 82 which projects in the method of the 
outside of radial from the periphery side of a shaft 54 at this annular notching 54a fixes 
Annular concavity 56a is formed in the inner skin of the support member 56 
corresponding to this ring-like member 82, and structure consists of that the these 
rings-like member 82 and annular concavity 56a fit in each other that a shaft 54 should 
stop falling out. Thus, it can prevent that the head (not shown) which the movable 
amount of a rotor hub 52 is restricted even when the play of the axial orientation of a 
rotor hub 52 decreases and impact is impressed to a motor by having ****** structure 
all over a very small clearance, and approaches the record disk 208 carried in a rotor 
hub 52 and this record disk 208, and write an information is contacted and damaged. 
[0050] 

Rather than the lower part edge of a shaft 54, the ring-like member 82 is 
projected a little in the orientation lower part of an axis, and is fixed in it, and the very 
small clearance between the end face of a shaft 54 and the covering 58 is set up 
comparatively more greatly than the very small clearance of other fractions, and 
functions as **** of the lubricous fluid 64. It can be supplied when the lubricous fluids 
64 of bearing decrease in number, the lubricous fluid 64 stored by this **** continues, is 
stabilized and can maintain the function of bearing at a long period of time. 
[0051] 

Furthermore, circular-sulcus 52e is formed between the periphery side of 52d 
of periphery-like salients, and peripheral-wall section 52b, and it is constituted by 
upper wall section 52a so that thickness may become thin rather than other fractions. 
Thus, the stress generated when the record disk 208 was fixed by the clamp member 
212 shown in drawing 1 by preparing a thin-walled part in upper wall section 52a Sag 
the fraction in which circular-sulcus 52e of a rotor hub 52 was formed, and it absorbs. 
Since deformation of the fraction which constitutes the thrust bearing 72 of upper wall 
section 52a can be prevented, it is prevented effectively that bad influences, such as for 
example, a rotation deflection, arise [ clamp stress ] in rotation of the record disk 208. 
[0052] 

At this time, in the thrust bearing section 72, the lubricous fluid 64 in the 
clearance of upper wall section 52a of a rotor hub 52 and the support member 56 
generates a thrust-loading backing pressure by operation of the herringbone-like slot 70 
by rotation of a rotor hub 52, and by the above-mentioned configuration, although the 
rotor hub 52 and the shaft 54 will carry out a rotation drive within the support member 



56 and the covering 58 by the energization to the motor coil 74, it acts so that the rotor 
hub 52 and the shaft 54 may be surfaced Moreover, in the radial bearing section 68, the 
lubricous fluid 64 in the clearance of a shaft 54 and the support member 56 generates a 
radial road backing pressure by operation of the herringbone-like slot 66 by rotation of a 
shaft 54, and it acts so that a shaft 54 may be ****ed. 
[0053] 

At this time, the energization force by the magnetic force is given in the 
orientation of the base member 62 to the rotor hub 52 and the shaft 54, and this and the 
thrust-loading backing pressure balance and balance. 
[0054] 

The thrust bearing section 72 is constituted between a rotor hub 52 and the 
support member 56 as above-mentioned. While the structure of bearing where a precise 
manipulation and precise assembly are demanded can be simplified and the 
productivity of a motor can be improved from not requiring arranging members, such as 
a thrust plate, like before From rotor hub 52 the very thing located in the upper part of 
a motor 50 constituting the thrust bearing section A posture hold of the rotor hub 52 at 
the time of rotation can be performed in the thrust bearing section 72. The very small 
clearance formed in the radial bearing section 68 between the periphery side of the 
****** shaft 54 and the inner skin of the support member 56 can be comparatively made 
into size, and the manipulation man day of these members as which a precise 
manipulation is required can be cut down. Moreover, since the thrust bearing section 72 
is located in the upper part of a motor 50, even if it is the case where the posture of a 
rotor hub 52 changes during rotation It compares with the conventional structure 
which constitutes the thrust bearing section in the vertical side of the thrust plate 
which fixed at the shaft. Since the thrust bearing section 72 is constituted from a 
rotation-axis core of a shaft 54 over a comparatively large domain by the method of the 
outside of radial, it is easy to generate a resisting moment among the thrust bearing 
section 72, and recovery of a posture does not take time. 
[0055] 

Moreover, the thrust bearing section does not take a thrust plate, but since 
rotation of a rotor hub 52 cannot be influenced of a shaft, a thrust plate and a shaft, the 
precision of the conclusion section of a rotor hub, and an intensity and can also simplify 
the configuration of radial bearing, while a motor 50 is enabled a miniaturization and to 
thin-shape-ize, it is enabled to low-cost-ize a motor. 
[0056] 

Furthermore, the thrust bearing section 72 is formed between upper wall 
section 52a of a rotor hub 52, and the upper-limit side of the support member 56. From 



constituting so that the surfacing force of rotation members, such as the rotor hub 52 
which the thrust bearing section 72 generates, and the shaft 54, may be balanced by 
magnetic bias the conventional structure — it is not necessary to constitute thrust 
bearing in the vertical side of a thrust plate like, the bearing configuration member of 
which a precise manipulation is required can be cut down, a management of a process 
becomes easy, and low-cost-ization of a record disk driving gear can be attained 
[0057] 

Next, the 3rd operation gestalt of this invention is explained with reference to 
drawing 4 . 
[0058] 

Drawing 4 is drawing of longitudinal section showing typically the outline 
important section configuration of the motor for a record disk drive 90 used in the 
record disk driving gear of the 3rd operation gestalt of this invention. 
[0059] 

In drawing 4 this motor for a record disk drive 90 Approximate circle board-like 
upper wall section 92a and cylinder-like peripheral-wall section 92b which hangs 
caudad from the periphery pars marginalis of this upper wall section 92a, The rotor hub 
92 which consists of the collar-like part 92c which lays the record disk 208 which 
projects to the method of the outside of radial from the periphery side soffit section of 
this peripheral-wall section 92b, and is shown with the two point chain line in drawing 
4 , The shaft 94 which outside attachment fixation of one edge is carried out in the 
center section of upper wall section 92a of this rotor hub 92, and makes a part of 
rotation member, The support member 96 of the shape of a hollow cylinder supported 
free [ rotation of this shaft 94 ], The disk-like covering 98 which fitted into the inner 
circumference soffit section of this support member 96, and the hold cylinder 100 as a 
supporter holding the support member 96, The lubricous fluids 104, such as a 
lubricating oil held by the capillarity all over the very small clearance formed between 
the bracket 102 with which this hold cylinder 100 is attached, and upper wall section 
92a of a rotor hub 92, the shaft 94, the support member 96 and the covering 98, The 
radial bearing section 108 which generates a radial road backing pressure by operation 
of the herringbone-like slot 106 formed in the inner skin of the support member 96 
which counters radial [ of a shaft 94 / the periphery side and radial ], The thrust bearing 
section 112 which generates a thrust-loading backing pressure by operation of the 
herringbone-like slot 110 formed in the inferior surface of tongue of upper wall section 
92a which counters in the upper-limit side and the orientation of an axis of the support 
member 96, The motor coil 114 arranged in the periphery side of the hold cylinder 100, 
In order to collaborate with this motor coil 114 and to carry out the rotation drive of the 



rotor hub 92 and the shaft 94 within the support member 96 and the covering 98, it has 
the rotor magnet 116 which fixed in the inner skin of peripheral-wall section 92b of a 
rotor hub 92. The bracket 102 fixes in the base member 202 shown in drawing 1 . 
[0060] 

The herringbone-like slot 106 formed in the radial bearing section 108 connects 
the spiral-like slots 106a and 106b on the opposite direction by orientation slot of axis 
106c mutually, and generates the dynamic pressure which acts by moving the lubricous 
fluid 104 from both directions towards a part for the core of orientation slot of axis 106c 
at the time of rotation of the rotor hub 92 and the shaft 94. Moreover, the herringbone- 
like slot 110 of each other formed in the thrust bearing section 112 is arranged in a hoop 
direction by the character of ** toward ups-and-downs section 110c in the spiral-like 
slots 110a and 110b on the opposite direction. This herringbone-like slot 110 has a little 
spiral-like slot 110b longer than spiral-like slot 110a located in the method of the inside 
of radial located in the method of the outside of radial, it is formed so that ups-and- 
downs section 110c may carry out a variation rate to the method of the inside of radial 
rather than the center section of the thrust bearing section 112, and it generates the 
dynamic pressure which acts in the orientation shown in drawing 4 by arrow head C at 
the time of rotation of the rotor hub 92 and the shaft 94. 
[0061] 

The support member 96 is formed from porous oil-impregnation metal material, 
and the radial bearing section 108 is in the release status through the hole in an oil- 
impregnation metal at the open air. By discharging the foam generated in the lubricous 
fluid 104 to the bearing exterior through this hole by stirring by the herringbone-like 
slot 106 at the time of restoration of the lubricous fluid 104, or motor rotation It 
prevents that the foam carries out thermal expansion and the lubricous fluid 104 leaks 
out to the bearing exterior by the temperature rise of a motor. For example, a powdery- 
substance-to-fling-in-the-eyes manipulation is given to the fraction corresponding to the 
herringbone-like slots 106 and 110, and the generated dynamic pressure is made to act 
on it as a load backing pressure as it is at least among the inner skin of the support 
member 96 which constitutes the dynamic pressure operation side of this support 
member 96, i.e., the upper-limit side of the support member 96 which constitutes a part 
of thrust bearing section 112, and a part of radial bearing section 108. You may perform 
surface treatment of this dynamic pressure operation side with meanses, such as 
coating or plating. 
[0062] 

92d of the periphery-like salients which counter with the periphery side and 
opening of the support member 96 is formed in the inferior surface of tongue of upper 



wall section 92a of a rotor hub 92, and the taper-like seal section 118 which the inner 
skin of 92d of this periphery-like salient and the support member 96 collaborate, and 
constitutes seal structure is formed in it in the radial heel of the thrust bearing section 
112. This taper-like seal section 118 consists of an inclined plane formed in the 
periphery side of the support member 96 so that the opening between 92d of periphery- 
like salients and the periphery side of the support member 96 might be expanded 
toward the orientation lower part of an axis. In the taper-like seal section 118, the 
surface tension of the lubricous fluid 104 held at the thrust bearing section 112 and the 
outside normal atmosphere balance, and it is prevented that the lubricous fluid 104 
leaks out to the bearing exterior. Moreover, the taper-like seal section 118 can also be 
constituted from an inclined plane formed in the upper-limit side of the support member 
96 so that the very small clearance of the thrust bearing section 112 might be expanded 
toward the method of the outside of radial. In addition, in order to prevent occurrence of 
the so-called oil migration phenomenon in which the ******** lubricous fluid 104 leaks 
the inner skin of 92d of the periphery-like salients which constitute the taper-like seal 
section 118, or the periphery side of the support member 96 to the bearing exterior, it is 
desirable to apply the oil repellent agent which becomes the taper-like seal section 118 
for example, from a fluorine system material. 
[00631 

Moreover, while annular notching 94a is formed in the orientation soffit section 
of an axis of a shaft 94 and the ring-like member 120 which projects in the method of the 
outside of radial from the periphery side of a shaft 94 at this annular notching 94a fixes 
Annular concavity 96a is formed in the inner skin of the support member 96 
corresponding to this ring-like member 120, and structure consists of that the these 
rings-like member 120 and annular concavity 96a fit in each other that a shaft 94 
should stop falling out. Thus, it can prevent that the head (not shown) which the 
movable amount of a rotor hub 92 is restricted even when the play of the axial 
orientation of a rotor hub 92 decreases and impact is impressed to a motor by having 
****** structure all over a very small clearance, and approaches the record disk 208 
carried in a rotor hub 92 and this record disk 208, and write an information is contacted 
and damaged. 
[0064] 

Rather than the lower part edge of a shaft 94, the ring-like member 120 is 
projected a little in the orientation lower part of an axis, and is fixed in it, and the very 
small clearance between the end face of a shaft 94 and the covering 98 is set up 
comparatively more greatly than the very small clearance of other fractions, and 
functions as **** of the lubricous fluid 104. It can be supplied when the lubricous fluids 



104 of bearing decrease in number, the lubricous fluid 104 stored by this **** continues, 
is stabilized and can maintain the function of bearing at a long period of time. 
[0065] 

Furthermore, circular-sulcus 92e is formed between the periphery side of 92d 
of periphery-like salients, and peripheral-wall section 92b, and it is constituted by 
upper wall section 92a so that thickness may become thin rather than other fractions. 
Thus, the stress generated when the record disk 208 was fixed by the clamp member 
212 shown in drawing 1 by preparing a thin-walled part in upper wall section 92a Sag 
the fraction in which circular-sulcus 92e of a rotor hub 92 was formed, and it absorbs. 
Since deformation of the fraction which constitutes the thrust bearing 112 of upper wall 
section 92a can be prevented, it is prevented effectively that bad influences, such as for 
example, a rotation deflection, arise [ clamp stress ] in rotation of the record disk 208. 
[0066] 

By the above-mentioned configuration, although the rotor hub 92 and the shaft 
94 will carry out a rotation drive within the support member 96 and the covering 98 by 
the energization to the motor coil 114 At this time, it sets among the thrust bearing 
section 112. the lubricous fluid 104 in the clearance of upper wall section 92a of a rotor 
hub 92, and the support member 96 Generate a thrust-loading backing pressure by 
operation of the herringbone-like slot 110 by rotation of a rotor hub 92, and it sets 
among the radial bearing section 108. A radial road backing pressure generates the 
lubricous fluid 104 in the clearance of a shaft 94 and the support member 96 by 
operation of the herringbone-like slot 106 by rotation of a shaft 94. 
[0067] 

At this time, the energization force by the magnetic force is given in the 
orientation of the base member 102 to the rotor hub 92 and the shaft 94, and this and 
the thrust-loading backing pressure balance and balance. 
[0068] 

The thrust bearing section 112 is constituted between a rotor hub 92 and the 
support member 96 as above-mentioned. While the structure of bearing where a precise 
manipulation and precise assembly are demanded can be simplified and the 
productivity of a motor can be improved from not requiring arranging members, such as 
a thrust plate, like before Since rotor hub 92 the very thing located in the upper part of 
a motor 90 constitutes the thrust bearing section, a posture hold of the rotor hub 92 at 
the time of rotation can be performed in the thrust bearing section 112. Moreover, since 
the thrust bearing section 112 is located in the upper part of a motor 90, even if it is the 
case where the posture of a rotor hub 92 changes during rotation It compares with the 
conventional structure which constitutes the thrust bearing section in the vertical side 



of the thrust plate which fixed at the shaft. Since the thrust bearing section 112 is 
constituted from a rotation-axis core of a shaft 94 over a comparatively large domain by 
the method of the outside of radial, it is easy to generate a resisting moment among the 
thrust bearing section 112, and recovery of a posture does not take time. 
[0069] 

Moreover, the thrust bearing section does not take a thrust plate, but since 
rotation of a rotor hub 92 cannot be influenced of a shaft, a thrust plate and a shaft, the 
precision of the conclusion section of a rotor hub, and an intensity and can also simplify 
the configuration of radial bearing, while a motor 90 is enabled a miniaturization and to 
thin-shape-ize, it is enabled to low-cost-ize a motor. 
[0070] 

Furthermore, the thrust bearing section 112 is formed between upper wall 
section 92a of a rotor hub 92, and the upper-limit side of the support member 96. From 
constituting so that the surfacing force of rotation members, such as the rotor hub 92 
which the thrust bearing section 112 generates, and the shaft 94, may be balanced by 
magnetic bias the conventional structure — it is not necessary to constitute thrust 
bearing in the vertical side of a thrust plate like, the bearing configuration member of 
which a precise manipulation is required can be cut down, a management of a process 
becomes easy, and low-cost-ization of a record disk driving gear can be attained 
[0071] 

In addition, since the radial bearing section 108 can be opened for free passage 
in the open air through the hole in oil-impregnation metal material by forming the 
support member 96 from porous oil-impregnation metal material, special configurations, 
such as a free passage way for releasing the radial bearing section in the open air, can 
become unnecessary, the configuration of a motor can be simplified further, and low- 
cost-ization can be attained. 
[0072] 

In the gestalt of operation of the above this invention, although the record disk 
driving gear of the type with which the brackets 12 and 62,102 of the motor for a record 
disk drive are attached in the base member 202 of a record disk driving gear has been 
explained for an example, it cannot be overemphasized that the base member 202 of a 
record disk driving gear can apply this invention also in the record disk driving gear of 
the so-called base one apparatus which serves as the function of brackets 12 and 62,102. 
[0073] 

[Effect of the Invention] 

According to the record disk driving gear of the claim 1 of this invention, it is 
formed between the orientation upper-limit sides of an axis of a support member and 



the inferior surfaces of tongue of the disk-like upper wall section of a rotor hub where 
the thrust bearing section of the motor for a record disk drive was equipped with the 
centrum which a shaft inserts in. Since a thrust plate is not required, since a 
miniaturization and the thrust plate with which a precise manipulation and precise 
assembly are demanded while it can thin-shape-ize are not needed, production control 
becomes easy and can low-cost-ize a motor in the enhancement list of the productivity of 
a motor. 
[0074] 

Moreover, since the rotor hub located in the upper part of a motor constitutes a 
part of thrust bearing section, a hold of the posture of the rotor hub under rotation is 
controllable by the thrust bearing section. 
[0075] 

According to the record disk driving gear of the claim 2 of this invention, it can 
consider as the configuration which prepares the one radial bearing section, and the 
structure of a motor can be simplified. 
[0076] 

According to the record disk driving gear of the claim 3 of this invention, by 
forming the support member of the motor for a record disk drive from porous oil- 
impregnation metal material The foam generated in the lubricous fluid by stirring by 
the slot for dynamic pressure occurrence at the time of restoration of a lubricous fluid or 
rotation of a motor can be eliminated easily. While it can prevent that the foam carries 
out thermal expansion and a lubricous fluid leaks out out of bearing by the temperature 
rise of a motor, the structure of fluid dynamic pressure bearing can be simplified. 
[0077] 

According to the record disk driving gear of the claim 4 of this invention, by 
forming the support member of the motor for a record disk drive from copper or a copper 
alloy, the product made from antifriction can be improved, securing the workability of a 
support member, and the endurance of bearing can be improved. 
[0078] 

According to the record disk driving gear of the claim 5 of this invention, the 
endurance of a support member can be further improved by forming the support 
member of the motor for a record disk drive from stainless steel. 
[0079] 

From the radial bearing section of the couple of the motor for a record disk 
drive being open for free passage in the open air through the free passage way 
established in the support member according to the record disk driving gear of the claim 
6 of this invention, and the claim 7 While the foam generated in the lubricous fluid can 



be easily discharged to the bearing exterior When the lubricous fluids which exist all 
over a very small clearance decrease in number, the lubricous fluid currently held into 
other fractions of a very small clearance at each dynamic pressure bearing using the 
outside normal atmosphere is supplied, it can continue and the function of bearing can 
be maintained at a long period of time. Moreover, a spiral-like slot is formed in the 
radial bearing section located in the orientation bottom of an axis as a slot for dynamic 
pressure occurrence like a record disk driving gear according to claim 5. By forming a 
herringbone-like slot as a slot for dynamic pressure occurrence of the radial bearing 
section located in the orientation bottom of an axis Even if it is the case where sufficient 
shaft length cannot be taken because of thin-shape-izing, the distance between the cores 
of each radial bearing section can be secured, and bearing rigidity can be maintained. 
[0080] 

According to the record disk driving gear of the claim 8 of this invention, since 
it has the taper-like seal section prepared so that a very small clearance might increase 
gradually toward a way outside fluid dynamic pressure bearing near the radial 
periphery edge of the thrust bearing section of the motor for a record disk drive, it has 
prevented that a lubricous fluid leaks out to the bearing exterior by making the normal 
atmosphere balance outside the surface tension of a lubricous fluid, and the open air. 
[0081] 

A circular sulcus is formed in the fraction corresponding to the lobe of the 
shape of an aforementioned ring of the inner skin of a support member while the point 
of the shaft of the motor for a record disk drive is equipped with the lobe of the shape of 
a ring which projects in the method of the outside of radial according to the record disk 
driving gear of the claim 9 of this invention. From ****** of a shaft being constituted 
when these fit in each other It can prevent that the head which the play of the axial 
orientation of a rotor hub decreases, the movable amount of a rotor hub is restricted 
even when impact is impressed to a motor, and approaches the record disk carried in a 
rotor hub and this record disk, and write an information is contacted and damaged. 
[0082] 

By forming **** for storing a lubricous fluid between the orientation soffit side 
of an axis of a shaft, and the internal surface of parietal bone of a closure member, while 
one edge of the centrum of the support member of the motor for a record disk drive is 
closed by the closure member according to the record disk driving gear of the claim 10 of 
this invention A lubricous fluid can be supplied to bearing at the time of a decrement of 
a lubricous fluid, it can continue and the function of bearing can be maintained at a long 
period of time. 
[0083] 



According to the record disk driving gear of the claim 11 of this invention, from 
an annular thin-walled part being formed in the upper wall section of the rotor hub of 
the motor for a record disk drive The stress produced in case record day <TXF FR=0002 
HE=025 WI=080 LX=1100 LY=0300> **** is fixed to a rotor hub by the clamp member 
In a thin-walled part, it is absorbed by sagging the rotor hub itself, and can prevent 
effectively that clamp stress affects rotation of the motor for a record disk drive. 

[Brief Description of the Drawings] 
[Drawing 1] 

Drawing 1 is drawing of longitudinal section showing typically the outline 
important section configuration in the record disk driving gear of this invention. 
[Drawing 2] 

It is drawing of longitudinal section in which are used in the record disk 
driving gear of the 1st operation gestalt of this invention, and showing the outline 
important section configuration of the motor for a record disk drive. 
[Drawing 3] 

It is drawing of longitudinal section showing the outline important section 
configuration of the motor for a record disk drive used in the record disk driving gear of 
the 2nd operation gestalt of this invention. 
[Drawing 4] 

It is drawing of longitudinal section in which are used in the record disk 
driving gear of the 3rd operation gestalt of this invention, and showing the outline 
important section configuration of the motor for a record disk drive. 
[Description of Notations] 

1, 50, 90 Motor for a record disk drive 

2, 52, 92 Rotor hub 

2a, 52a, 92a Upper wall section 

2b, 52b, 92b Peripheral-wall section 

4, 54, 94 Shaft 

6, 56, 96 Support member 

14, 64,104 Lubricous fluid 

19, 20, 68,108 Radial bearing section 

24, 72,112 Thrust bearing section 

26, 74,114 Motor coil 

28, 76,116 Rotor magnet 

208 Record Disk 
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[HUB] IBfikr-V * * &'hMik&mz.n 

ri^#£ft<5*7* b^u— h£S£i\ Eft-^-f^^ 




(2) 

1 

!W#iSl 1 '>ft< £ fc—tt^EftT^^SrBJtW 
l£«#U lKrEE*^**£l3^»+*E»^-f * 

mm 4 ^atrEES^ * * * «>°-^^ 

{fcttl^t'bft/tv'^7 ht. WB5/+7 baWfai"* 

4, 

mE«»M** s «»*ftfeWE«*IBI«*^tr^* 

faKJtfi-r* 4 4 1 i-mE3E»«»o«ii»*rsi*a&u : 
ttiEJi^coT®cD / >^< th—^^>m^^±mm 

4 -Sr^i^ 4 -T 6!2tf -< * * ISSi^So 

^■ffiicfi, ME^r/uttSSM*— *ift<r>imf8u% so 
nr^6ri ST**® 4 + a ftJk 3 ! i icEft^Eft-r -r * 
-SIBIttBflL 

#ritSft6 r 4 1 KiEfcOE*^ 

4 ] WE*l»»«^«IXtt«*4*^b»«* 

ft -5 4 &m&t-fzm&m 1 Xtt 2 icEft^Eft?* *r 40 

[»**6 ] iWE7^r/HftSffl««ii»*ifiii-i«mL 
r-*t*j«$ft*4:4tic % «rE7^r^-ttg»«>ni]^ 

Ha«WCtt-tft*ft»BE«&ffl»4 LT^^7/u«» 
3, 4im5tcE®<aE&x^*^®Jg* 

Bo 

[»*S7] «WB3t»»*«-«±imE9i?r/H**»^ 50 
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2, 4, 5X14 6 KE^EI*^ 

tSIMflll, 2. 3, 4. 5. 6Xi47KlEtt<0Eft 

««"Ort«BO«iE^^7 hcoifefiBttlc#i6ji-6ffitcii 
ft, ffiFEy ^^*W«i: 

5fi«r*-t-r4Sr4**4i-*»*aIl, 2, 3. 4, 5, 
6 % 7X14 8 l-E®co^^ * * H®>2£®o 

l 0 ] HMMOMMt© * ffi«PO-*-^4S8B 
tt, ^fih«5W-i:oT$titSft5 4 4 tlctMB^^ h 
<Ott**^T*B4WE»ih^©rtB4^PBl^ttWE 
TH»a£**Rr«i-*fc«>^>JB«fP*^* *ft* =■ 4 
4i"S»**l, 2, 3, 4, 5. 6. 7. 8Xt*9l- 

ctitaa- *'>7'icB:s$ft6£: 4 fctc aftE*— * 
^:/lci4IWE* 7 >7*8Kt<7^ 7 >7Mz&Z>fcti&i& 

1, 2, 3, 4. 5, 6. 7. 8, 9 XI4 1 0 fCE«W> 
EfcT** 

[000 1] 

[3BW^R-t-«S«5>»] **W14* «*.«'^K7 f -f 
;* * ft i^ES-r ^ Srlelte^ft-rsfc^^Eftx^ 

E^tx ^ ^i&tbffl-e- * ^d^^iE^-r >r * * iEKSe 

[0 0 0 2] 

fti" * E^r 5 -f x ^ SZft^K^5*i h ft T v > £ o 

[0 0 0 3] »B¥8- 1 8 9 5 2 5M©« 

jt^H^Sft*. ES^^^^ISt&SgK^^V^Ttt, 7 

tt<^>rt^®i-JKritSftfc0*ix.^y ^i»^e> 
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[0 0 0 4] 

[0 0 0 5] L^Lft4<&. (*^0>E»^-r **SB»S8 
[0 0 0 6] #*S. ffl^.ttWW8-3 3 1 7 9 6W 

So 

[0007] *fc, b&t*-< * fvv-f^y^mfe'f 

Z^Wtb LT. &m¥-9- 1 1 5 2 6 MBB**Stta «fc 5 

-tzzt^xox* &m?r << '^7\zmfct 

[0 0 0 8] ±EK*«0rBM*»*+6*<& 50 



#§^2 0 0 0-1 1 3 5 8 2 

^^ir^rSWi: LTV**. 
[0 0 0 9] 

[^£^&-f-£ ££><£>#&] **WtoE»^**!R 

affile— ^s:«xfcE»7 !f -<^^ie»«ii"x?*>o-c, «a 

JiBttcBfWBMMM* <b STi"* ffiltlfl ^ ;L*:iWBB 
if^^^$rft«D-Wt, S9E-h»«^»* 
ic^g LS&E n-* W tdfift e> *tfc > - v 

7f^ lt&E*>*:7 h^»ii-r6^S«5Sr*U±*ffi^ 

«rEJiS«Bt»'>RaK^j»*LT»^i-s{s«<o^Sfn 

T^-^t. BttE3E»W*r©rt«Bau 5 mE^^r7 b<ofl. 
^S^mEP^^ s ^*^^S5E^>IHES^^U-C 
#S^lw*frS]"i--5i: t t»c«!B3fe#BWt^rt»B&tf 

«fcfltt*«» ^ ixfc«lE«*lllil»S:^ U T 

i-^> <h i: t ^«JE^JWW©tt»*ft«ffi»tWtrE±a 

^t^7^h«Sto 5 ^^, ^o, HftEa-*/^ 
[0010] cw«^c43V>r, 

ttTio^, ^7^h^^-hSSL4^Ii^&, a — 
/H*S» - C«l»l-'*^e>, Efi^-Y^^ffi»ffi^-^^ 

[0011] ^^±»lCffi«1-So — ^xn^ 

*) * - ^ tf)tgtt«rft±t 5 r i i«t # 6 ^ i: 
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rtlc*$t*T. 777 htt3ttnO^»*IWIK«r'hS< (» 
<) ^£-t* £ c <t tfX'ZZtzfr. 777 hffcg&5o®ig 

[0 0 12] m&'UT^kXt. n— #>^**HlE»W 

777 h??ft^i:^7^^tv^o 
[0 0 13] JiS6wi*5»j. 777 bm&UV&tk'TZ 
7^7 hWm^EE^[6j-h-t*S^^^-C#*wi:^*b. 

.[00 14] _b|S*^^C0fB^^7^^8bKBtC*5V^ 

[ooi5] xmMt**?L««>ar}afti»«-^b»«-*- 

[0 0 16] £^W£^XI4^&fc*VM47^u 

[ooi7] *<< ^*(Dm.mzm'fz>m&ti,xte. * 
5 la® l , £ feM * a l a* ^ v * £ 
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[0 0 18] ft. ±1BJiaK€:7^r/uttSffllB{cHp 

ttrt«ffio^>i< tt>— *^a<o5gaKoMn»^»Jt 

RQlT-^$ti^I «x.tftt 

[0 0 19] r. CC'i/^A-SC^S 0>t4, v-^7 

[0020] ceo J: 5 7i>TA4l&S««rX#SMtfK 

So 

[0021] 777 M*gfflo*a^rpj^««W5S»^ 

«»»(*OT*E«rt 1 *«C<0ftftBE t >7 
[0 0 2 2] i/f7 h^3fe*tt(c»i*g*ifii^*lcgiai 

■TS C t SrKlh-T Z> Z. t ti*X% 5o 
[0 0 2 3] 3t»»*r^*ffl»<0-*0«itt«r# 
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[0024] Htc ia»r -< o 

[00 2 5] 

[0026] nit ^xn^cfl^^r **ubSHK: 

[00 2 7] SIIW^ ^^lEftf*^ **K»SS« 

2 0 2 t. *lffl#2 0 2 t irfcHllMI^-f 
*-^*B«Urt»C»*ffiB 2 0 4 «:»*+6±asa 
2 0 6 i:^bi^^^^2 0 0^ IBftf^^K 

OE»f-f^^ 2 0 8Sr«»-r*fc«>K:, *v?2 10iC 

iifc^7>^2 l 2i^iA^o 
[0 0 2 8] 0 2 75MEI4^#MUT, Bll^ 

[0 0 2 9] 13 2 li^^cD^ 1 <D&Ml&U<Ofc» ; r << 

[0 0 3 0] B2fc*5^T. c^ESr^^iiffl* 

-*1H »R»«cO±BW2 a ^C0±^2 a <D 

|S2lC*5^T2A«j»T^-t-falH:r-V^^ 2 0 8 SrSig 
•r*«f^lfl52 c t^P)«l«Sn5P-^^^2 ts Z<D 

WlOfc* :oft«ffil0iS«S*ixS^7^7M2 
£ x a — ?^7 2<0±mU2 a <b'>^^ h 4£8r(fW*6 

j3t£jft,fc^y ^stf—^tfciti 6 £*'V9A4fe*i 8 

«^19, 2 0 ts 3t»»tt6<z>±JBffii:Wi«*i6ilc 
Jtr6li"SJi«W2 a 0OT®<O'>/j:< <k t>— ;fc<£>®U:fi2j£ 
Snfc^/^7/^*MH2 20t^ffl«cJ:or^7^ hffiffi 
h«i£ffl2 4 fttWB 1 0 
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o^Jlffi!l(c:iaS!:Sixfc^~^3>r/U2 6b, z<d*~* 

Z2J)V2 6 iWBltB-^/^2S^7 h4£3t 

r^-r^-*^*^ o 2trH»snrv^. 

[00 3 1] _hi£<7>x y ^^?K- Vttflt 1 6 H £V ^ 
3!#|p]<©*'V ^/MfcSI 16a, 16b £rft#fffl$ 16c 

10 HSMMC. ftgfffl 16c lcfiJrt-CM*|pj3ft»6»»iKff 1 

2 2fi, ■tn-t*ftS2tC*5V^T^HlA > B-C^^fPllC 

[0032] 3&mtt6»* mx-amjuza&&t>z^ 

S»19* 2 0i^fttSr5tiii-*yt«>^ 7v>7/H& 
JM19, 2 0lBi3H»«W6<o*«l=:«U-f«njllffi 

7^T/Vttg«l 9<Z)(ftlft*l6jT«ffl^HPi-**2l* 

as.n.3 2^»*sn« 0 3S»«W6ort«ffi<o*ii*R 

7L3 O^PtStti^ll S»3 4^MSn^> 
££t>(^ St*GQg[5 3 4 £ ->t7 h4©*WSIffi£:<0FBH:: 

iSIU19, 2 0r4C<fcffift^ffi»3 6fcJ:oT* *M6 

^i-^Si^n^o »2i^K?L3 2^ 3e«rtp» 

3 8t£iI»SJiXT^£. 

50 [0 0 3 3] 7^T/U«S«fPl 9, 2 011 JB 1 WR?L 
3 0 E.U<m 2 I^©TL 3 2 ^CK{CiSil?S 3 8 «rii t X ft% 

>f7/u«»l 8lcJ:^rf:^{c^oXpmacfrl 4^(c^ 
^L^^fSer, ^1P^®?L3 2 
IcigiiK 3 8 £il lirttS^tt^Wa+S w t l^J: 9 , 
^<D«aaJ:#lc:J:oT«a* s J^»US»i«*i 4 

40 [0 0 3 4] n — ^yN^2COiiMa5 2 aOTSt-tix 3E 
»W*T6^Hffii:SI««rt>oT#lRl'r'5Ja**fi2 d 

v^r, ^coja«sse2 dcort«Bt*»««-6 t^affld 

V>T. hlftSfflS2 4lc«»*nfc«»8E#l 4<D 

50 «ffi«*£**UE£d*'«7>*S;h^ «»«6*l 4^<$ft 
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4 OH *=7* Y*8&U2 4 <oa/>fHK^*s* 

[0 0 3 5] h 4 (0(ftj»*TSlT5Sa5lwli:SR 

4 a^»J«SiX"C*5 9, rcDSttftSO 4 

a««$nt*i^ vt7 h4<D&ttlhfcfl*i£ri*Cft 
by vy«ffl5tt4 2 tfW6 a fcj&MKB'g^ C it 

Zftm'T'f 2 0 8 k rwfE&r-'-f * ? 2 0 8{ci5^ 
[0 0 3 6] y ls?ikW&4 2li'>Y7 h 4 <75T*fieffl5 

[0 0 3 7] ±^9? 2 a JStt^jg 2 d <Dft 

mmtmmm2 b ^<ofg»cstt*2 e#mtiLisinx& 

<5 e r.oJ:3lw±gtFR2 alc»ffi»&«m*::£T\ SI 

1 VTF-t? : 7>7M&2 1 2 lw ^oTte^r^ 2 0 

a to* 7 * h«6S 2 4 *«»«)aC»«rWlfc-r* 40 

0 8cD[eI(EU:, Wx.tf®(S«4x*<nB»»*?^i:5Ci: 

[0 0 3 8] ±tB*J*K<fc!K 3^/1^2 
tt"Ca — ^N^Xtf^-f^ h 4 7)i£^S5**6&0 ? #.'* 

-8i^-eiE3^i2il3i-^ :ii:<f5^ 

htft§:^2 4{dib^>-C. n-^^2^1igC2a^ 

EKE-e-^y ^y*— V4K8S2 OcO{^ffl(C^oT^^^ h 
ffiff;»*]£«r»£U v*T/i4*£SBi 9, 2 0C 50 
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*Sl>T, h4tS»tttt"6i:©mi«rt<OiHJME«c 
1411 7 h 4 0@(E-C^ y V 1 6 R 

[0 0 3 9] ~<Dk£* p-^/^2»^7h4lc 

Jtir^-^aitti 2^*rfii«-«ft*«-J:6«'»** 5 W 

[0040] ±.i&<nt*$*). Y$&gM2 4^n — 

^/^2i:S;W»«'6 4:OlB^««*tL, t£3fecoJ:5tt: 

£d*-C#6 0 h«l§SB2 4?^— * 1 CD Jb 

Wtc&S:^^ r. i: 7i^. EME^cd — 2 G>Sl#a* 
^bLti^Tfcott), i/t7M£B**ixfe^7^ 

Wig^JtgfcLT, i/+7 h 4<DlslKtt^*^¥^l*f^^ 

[0 0 4 1] JEtw, KWS952 4^d — ^/n^2 

<7>Jrgfl52 a kXftUtt6<r>±i&fct(Dmz®\f % *y 

X httS:$152 4C0Mf 6°-^^7'2&t>vt7 h 4 

T-^, xfiotf3S#«fitcfca::i:3&»e>, Ifi^^^^ 

[0 0 4 2] httSfflSt-^^^ h^U— b 

^g^t-f^ n-^Ay2cO[Hl^, y'^r7h^7^h 
bRt^V^^ h k v — ?'^y<Dffife$Wffi&k& 

[0 0 4 3] 3 §:^UT2ts:^^<0^2 0^^ 

[0 0 4 4] El 3 »**?8M«>» 2 oHifeJ^^^ia^^-r 

[0 0 4 5] I2 3(C*5V^"C, rcDfa^^H'^^iKffil^^ 

-*5on B&n^«^±ii^5 2 a z.<n±mns 

2 a<D^H»«^bT*JwfiT+*ni»tt«i8»5 2 b 
k. 2 b^HBT4Btt^b i i t a*lRl^*' 

tc^imL, 0 3lc^U^T2^^-C^i-fa^r ? ^ 2 
0 8£r$cK-f <b^§C5 2 c i: 7&»e>tfNt£n<5 n — 
^52t, I^o-f aT'S 2<?)liffl5 2 a^SP 
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;/ 

v/t7h54i, ~<£:>^:7 h 5 4&tEl&g£lc3tf^ 
**£R«#<o£#fflW5 6 4, :oJj$ffift5 6^ 

6S:««r-r*««r*i:UX(Dift»fB6 0 4, Ccnffir^fS 
6 Qtfl&m&tl&'79trv h 6 2 4. 
±fi»5 2 a iVt7 h 5 4 43M«M#5 6 4*'<-5 
8 t(Om^BA^*lit»^n»^^9^^^ 
tifc*«ttt«co«»j«tt: 6 4 4 . v"* 7 h 5 4 <&*JBBB 

fc— y vttlde eoftUHicJ: 9 7 ^7^15 

^I££«££^*7^T/UM3:6E6 8 4, 3t«P«W5 6 
cO±^®4tfc»*-fSH-^*rS±SSB5 2 acOTDii-^ 
j*S*Lfc-^U >j/tJ?-^|»7 OOflUBKiJ: "9 h 
ffiM£#EE*:38&S-&3*7* h#§r^7 2 4. 

6 ocD^{Rytriags:$nfe^~^ 4 4. ^co^- 

— ^3^/U7 4 «lttn-^^5 2Rtfv-^ 7 h 

5 4&3ittm*5 6&Tf#'<—5 8 1*3 -cmt^Wm £-±5 
^CQ-^^ys 2CDJ^SS5 2 b<Df^Ji®l::B^£ 
ftfco — 9^?*? V 7 6 iS:SLt^$, -fytrvY 20 

6 2(*(2lt£:fc^T^-f' < — **M*2 0 2l£@#£nT 

[0 0 4 6] 7^T^«ftSSi5 6 steJBjftSits^y ^ 
6 61*, SVMCjg*|S]CD^^W 7/U«t»6 6 
a. 6 6 b£&tJra56 6 c Tigfe Lfct «9 , a — 

^.a^5 2 7h54 0D[e]©B#lC, &#t£B 6 6c 
KftttTP*fia>bW»«*M 4£&gj£^<5c4-?{£ 

He, 5LVMCiB*rt^:*'M9/l4)«*7 0 a , 70b£rE& 30 

yt7h5 4^M: 4 &#rSl$7 0 c\Zfa\fXffiJjfa 
a»bW»»E#6 4 4 T-ftMS^SttE«r* 

[00 4 7] 3t»«M* 5 6 (i, fljx.fMHXttWfi'ftfc* 

$ftgffl56 8 4*ft4£Sttr6fcfc^ii«*&7 8#9S> 

r /HftSffl 6 8 (0to»#rsi»tt<&'>* < 4 t>-*^^a 

6 0 OrtHffilC, 6 0 <D±.ffim\C 40 

MP^*cfc5«ltt*ffil«-»fiKSnfc»iatiiB7 8 a 
4. 7^7/H*S96 8(7)^/«C< 4 4>— *cO(lU6*[6l* 
SicmPL, -cOSlJiiiK7 8a47^T/l<*Sffl5 6 
8 4^^«riS^i-€>J:9. 3Eftffl*t5 6<^T»B^ffi 
*-|6ll^*ritSttfc»2 5eaB7 8 b 4d^**SttT*3 
W , 7 i^T/UttSSP 6 8 tt, 7 8 *tf L-C^«lw 

«iftttffi4*o-C*3 0. W»fiEtt6 4<B#*S#fc*VM* 
*— JEHEWU:, >tW»6 6 Ul<fc 

JioTfflrtnfcfre 4rtfc:»£Lfc<W&S\ -^Ii: 
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[0 0 4 8] B-W5 20±885 2a«)Tii: 
X»»*f5 6.0^«ffi4ffi»SrfcoT»lft-r*H* 
$8 5 2d^»*Stl, hWSSP7 2<7D^S*T&] 

^*a»-*5V>r, £<0JH#3SB5 2 d03rtJfllffi4 3fci*tt 
tt5 6 4^ffi«U-C^-/u«itSr«ricr*7 1 --^tt^- 

m#i&&5 2 d 4X»»»5 6<0*Wa®4<&JB<D£ 
Bg^ttifefr^T^lcr&lTJ^oTtt^-r-S J: 5S^f»*f5 6 

^HB8 0tC*3V^T, ^7^MtS«7 2|:ftft 
* nfe?Hrt«^ 6 4 cd^®^* 4 fl*^JE 4 * 

<5 e t 1 — '^8 Ott, ^7^h$iSW7 

[0 0 4 9] Vt7h5 40)(|||iB*|6lTlWl-tt 

# 5 4 a 7h54 (©^«fi^€>*ffi*^*l- 

ggffl-fSy V^tt»t*8 2^B»SJx*4 4t*C % Z<D 

IS«DfltFI5 5 6 a«$W*3 9, '^7 h 5 4<DfeJt 
Jh«)«at^wtLe>y >^*t»*t8 2 4«*Dfl»5 6 a 4 
as««9^5w4-C«fifc£n*o rcoj:5tc«'>raBR*lr 
feih^iter r 4 l-J: o B-W5 207 

-^^5 2(C^®ci-6fB^x^^^ 2 0 8 4^^)15^ 

^^^^ 20 8««E»-L««*«*»#i-a^* K (■ 

^■erf) ^«*L*ai-Sw4 4:Wlb-r*w4^-C# 

[0050] y vmtts 2\-t^\y h 5 4<oT*a 

7 h 5 4 0JS®4^^^— 5 8 40|ffl(OfiSt^MKfi, 

««:6 4«)a»fcLr««-r6. co««ic»as*bfc 

«»«#6 4tt l iS»««BI*#6 4W>ltWc 
6r.4**-C#*. 

[0 0 5 1] JEIC, ±^W5 2 atCli. M«tftfi5 2 d 
©^Hffi4ffla»5 2 b 4t7)ft1i-SS^®5 2 e#M2 



(8) 

13 

■C, il-C/W7>/W2 1 2^£oTf5^rV * 
* 2 0 8#HJ£*:ft*[»l-*£LfcJStfJ** * — 9rs-f 
5 2coaM*»5 2 e^««*ttfc»»«r«*-ti:T»iR 
U ±ig£i$5 2 a^7^ 2 S:»^*«»«> 

WBcr4 20 8 <DEHEt£. 09*tf EIBS*i«<OS5fe 

[0 0 5 2] ±fa*^lw i 0 , =e~? 3>f^74 ^OOil 70 
2 2SttK->-V7 h 5 4 #3t*3Wf 5 6& 

htt3»7 2K:*5^-c % o-W5 2Wi 
S»5 2a i3£»«ttt 5 6 £cDfHBtrt<Z>W»W*6 4 
12, ^/n^5 2<£>[§]©T'^y >*fej*7 OCO 

9 v?T /U«l£SC 6 8 l£*5V 7 h 5 4 <h 3t#SMt 

r^y >i/^->^*6 6 AMU tcj: or 9 &r»m* 20 

[0 0 5 3] rtO£#\ D-^/^5 2S^7h5 
4C:2tL-C'<— ;*£I5#6 2co^(:i^i-J:^f^ 

[0 0 5 4] ±.m<Dk*$*) , h*A§:ffi7 2tfSn — 

^^/5 2 i£8rtR«-5 6 tcOBCtfilc^^ ISSWJ: 

£n£2*-e#&££fclw, ^-—^ 5 Oco±^5tcte©i-5 
c-^v/s 2 @W^7^ KIS»S:««t6:i:^ 
lEieB#^a-^^ N ^5 2CDg|5M^«F$r^7^ h*6S 

i/^7h5 4©^Hffl4:3E«»tt5 6<OrtJBffii:OlHI^ 
[00 5 5] h 7* h^^-h 
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SKfcafet/t-fcSMM-* ^ k &*im\ct£Zk k fc lc-=*-* 

[0 0 5 6] h$fcg:Si5 7 2 3: n — 5 

2©±M5 2 a 5 6CO±CIi^{:^ 

M\ hW£W7 2 0^t4o- 2&t* 

->^^ h5 4«<0lartEWttO»±*S:K«^^T^tci 

[0 0 5 7] 9c^H4ar#fiRLr*«M<o»3<0*lfi» 
[0 0 5 8] la 4 r4*58M«)* 3 coHiS^S^ia®^-< 
9 o(o^5ffls«ric«r«3SWi^-r«e^f®0-e*> 

[0 0 5 9] ENM^^X, C(OEgr^ 
— * 9 0tt\ BSR«*^0±aa5 9 2 ai, ^(D±M&$ 

2 a ^^jaaasd^T^cSTi-^Riw^jaatiis 2 b 

ks r.OJB«»9 2 b(D*«ffiT^*»fe*«;frft** 

tc^mu i2 4tc:fc3^T 2 ^^r^-ria^r^ * ^ 2 

0 8 £r$fii"<5Sf:R6l5 9 2 c £3&>e>«WcS*LS n — *x> 
;/9 2<k. :(OD- $;^-f% 2 <7}±^gB9 2 a O^^S* 

->t7h94^ ^<Di/*c7 h 9 4 4rlslte6 &c3tJ*i" 
6 c f 1 ^RfSl^^^*t9 6ir. r.^)3t«P«f|Stt9 6(01^ 

«10 0^K*Six^7^7M0 2i, n-^^ 
9 2(Diilia9 2 a £ ->*:7 h94 ir^^gI5W9 6 
/<-9 8 ^OlB(c*ttSn^*^IBBll+^*l*aft^ 
fla»S*tfc«»*««)il*WE#l 0 4 <h> v'ir7b9 4 

Msnt^y v^7jf->««i o 6(Dfl2fflK«fc»j7^ 

a<^TBIcJBfiKSnfc^y 1 OcOjfffl 

112^ »}$® 10 0 <7>*J^M£E&£ftfc^e-* =» 
Hi, r.co-=e— ^ 1 4 iffiiltD- 
^^^^ r 9 2&.Xfi/ J r? h 9 4^r^^SPW9 6StK^7^<— 
9 8^T-lH]^i2il]$-&'5^:*^c i — ^^n^9 2<D/l|ga5 
9 2 b^rt^BULH^Stlrtin — h 1 1 6 <b 

-*m*2 0 2i^itsntt^ 0 

[0 0 6 0] 7^T/UttSfflil 0 8HMSn^y > 
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106 a, 1 0 6 b^rl&^^SS 1 0 6 cT'iS&Lfcfc 
<F>X'fo*). n — ^/>^9 b9 4(0®(E^f 

£5l-#oTl^£o J*7* h&ig&l 1 2 

(c^^tv^^y I0t4. Slv^ciS*^ 

fa<DX/*<<< 7>Mfc*ft 110a. 110b SrftSrSff 110 

-T6^^7^tt»i i Ob^ 4Ml*r6irt*^ffiBi- 70 

5^W7^»H0aJ:nf : FS<, &SrlF&l 1 

0 c?i^7^ hW3«i i 2<n<P£M£*) fc^^rt 

[0 0 6 1 ] XWU&9 614. ^R,®co^ft&&Mfcfa>£> 
LT^lC^?^fig^/j:oT*D«9. ?SrtSt* 1 0 4 CDjfe 
6(3j:^ffimci:oTpytac»:i 0 4 f*Jlcfg±L 20 
-^cO^Si^^oT^fa^^^t^Scfrl 0 4 

#§:ffl5 1 1 2CO-aS^^-r^^a5»9 6cOJL*SB& 
t^yv^T/HaglFPl 0 8<D-~U&mf&+Z>3Z&&M9 6 
(OP^Jg eSO 3 V>fc < bii^V >sy#->>i£m 10 6, 

1 1 Otcm-f £»#^f*. 9»Jx.^Bo^L*DX^ft$ 

[0 0 6 2] n — ^a»:/9 2 CD±H959 2 a cOT®t- 

r6i^fiswi5tc*5v*r, ro/^^jg9 2 d<nftmmt3cft 

118t4, Jl^g9 2 d i:3t»«Bt9 60^ffit«) 
Pal co ffiR T*i- ifil & o -C ifc*rt- £ £ 5 Xtt » 

«■> — yu» l l 8*r*Jdt-t-*JB*«?JB9 2 d<nftmm& 
6VM4X«r«tt9 6C0^«ffiSrofco"CSH»acMci 0 4 
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«ft^»£*I*Jh-t-*fc«>l£»4* 7=— /Wffil l 
[0 0 6 3] *fc\ '>t7h9 4^tt»*fiT»»tli 

SlMftfflUfcS 9 4 ajWMtSix-cjsg. c^»*«Jf?* 

# 9 4 a h9 4 0^«Kd>fe*S*r6]^*«i 

^ai-rsy 2 o^sti^i^tic - 

©!I^*«*H 2 01C*M5+*£»»W9 6COrt^® 
«Cli8RttDfl»9 6 a^JB**ix-C*5 9, '^7h9 4c0 
S»tit«>*aS^CtL6y^^*»*tl 2 0t«ftOfl»9 
6 a ZkVMf&ZtiZo Z_<D£o\z_$k'J?m 

tfffSnSixfcifrfr-efc ° — 9 2©prtt*MMIRS 
*X, p-^^9 2CMt5ESf^^^ 2 0 8 t ^ 
coKfi^rw 2 0 8fc:ifi»LW**tt^*Si"S^y 

[0 0 6 4] V 2 0l4f^:7 h 9 4<DT?5 

9 % *>t7h9 4 coig® k 98 k <OM<Dtik'PMtik 

14, ffiO«»0»^HBW±9t)t«tt*#<R*4n-C 

[0 0 6 5] JStC, ±§tU9 2 alCfi. Jl«^®9 2 d 
©»«Bi:«B»9 2 b i:CO^(wm*t^9 2 e^AS 

rv>£ 0 r.to£5K±glB9 2 a^»rtW*8a:*t5ri: 

"C. El-C^-T^7V^a5tt2 1 2MJ:oTee:7 f ^* 
^ 2 0 8d*Bft*n*(R«2:»±U*:lS**r. p^^^ 
9 2CDgM*fg9 2 e^»***bfc«»*r«**-C«iR 
U N _hS^9 2 a£>;*7* hWSl 1 2 ^«^ci"S$i55> 

ifiWKf* 2 0 8 coStelc, ^ixitilElteSn^co^ 

[0 0 6 6] ±R«*ICJ:*;, ^-^=-Y/H 1 4— 
iim-fti — 9 '^-79 2TkXt c s*?y b 9 4fr^.1ftMW9 6 

1 2tcfet^-C, 

JiM&$9 2 a 43E»«»9 6fc<OB«rt^iH»i«*l 0 
4«±. a-^^9 2^0te-C^U vy#-V««H 1 

0 8^*5V>T, v^t7h94 £3^g&*t 
96i ©BBBKrt^JHWiKff 1 0 4 14, is* ? b 9 4 COS 

[0 0 6 7] CCO<b§, D»^^9 2M'>t7h9 
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[0 0 6 8] ±.m<Dkt3*). httg^l 1 2?)5n 

-^^^9 2 ££#mt9 6 £<Dfl!]te*Sj&£;*V fe&O 

-fZZkfcXZZkk fci-, * 9 0 CD J^tc&Ki- 

1 1 2#^~* 9 0<7?±a5icffig-r^r fc3ft»&, 
|:n-W9 2<Dg$SW^{bL7t#^T-fcoT*>, > 

0TX7X M&iglfll 1 2&mf££*iZ>Z- <b^b> *7 
x h&§m 1 2lw«5c*— * > hjW8*L^i-<, £ 

[0 0 6 9] K4*»w^9^ 

[0 0 7 0] IIC, hWSlFPl 1 2SrG — 

9 2 6D±Ha5 9 2 a t^t»»W9 6 <D±«8Ei: ©BBKR 
^ xyx 1 2©84t4P-^^9 2R 

W>^7 h 9 4«E<DEHE»*t^»±*Sr««^T^lc 

[00 7 UMT, 9 6*r#5L!t<0£»&« 

Bte<bu i&^x hit&mz>^krf-e$z>o 

[0 0 7 2] J[^±tD*:^cD^iSco?gKiJc4o^Tfi. 15 
^f^^^lllffl^-^^^^y M 2, 6 2. 10 
2#IB«f f -f X^HSfrS^Htf^— Xgi5#2 0 2tCffitftJt 

htubm ^lea^ << xtmwmmzmiz t taw l 

~f=7>Tyy\2. 6 2. 1 0 20««B4r*ia*. V^*>*> 

91 £ a ffl +■ Z> r. k T£ £ r. k t i i> ^ £ T? t> v \ 

[00 7 31 



(10) «BB2 0 0 0 - 1 1 3 5 8 2 

■lentil*, las^-rx^^ttffi^-^^x^^ hWS 
^r&i ±is® k T3*—?s^7<Dp] &&±.m&(DTm k <om \z 
^- * ^'hrni^mzmmtirz ^kwzzkkh 

4MiU^:^^, xe*3#*flt;:*ij*—* 
co^Stt^rfii itt/effia * h Art 5 r. t $ 0 

JO [0 0 7 4] *fc % ^-^iaCffiltSD-^/NT- 

[0075] &&w<nffi#^2<D^mTjxi?mfflgim. 

[0 0 7 6] ^^COft^JSScDfa^WX^liai^g 

- «b «rBSJfci- S r ds-C^ * k 
[0 0 7 7] *S5W(OH*3S4^ia»7 f -<x^ffi»SIB 

[0 0 7 8] 5 ota^w x ^^tbiS® 

[0 0 7 9] *^^Ofi*3S 6 &T^it*:3S 7 (DlB&xV 

»K:##U l»«*iaiTflllcttlt*7^r^S«B<0 
-C, »Mfb<^^^+»^->^7 b&&kZ>Ck#X~i?tg: 
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[0080] *«W<0fll#S 8 coESt^ * *i££b3£S 

mititf, E&^r**^»ffi^-*^*7* htt£8& 
[oo8i] .-*:«wto»*3S 9 oEftx-r * tmmmm. 

s - 1 ^Kih-r * r. t #-o# s„ 

[0 0 8 2] *»W^W*«1 (XOEftr'-f **aatti* 
[0 0 8 3] #«0j<0fll#JSl lOEft^-Y^^Ktbjg 
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•fr*r.i:-0»!K**b % ^^^Jtyj^Eft^^^^BU 
[■B0ff]|LftK9!] 

[Ell] Bill ^W^Eft^-f^^SEBSfiWwfeW 
[(2 2] *38W<oJBi<oj|JISJBffla>E»7 ? -<^^BiliSS 

[12 3 ] 2 0Xttfl£flRa>e*? f -'' * 

[H4] *«Wo»"3(Ol8JSJgfflwE«7*-f ^^ffi»3S 

1. 5 0. 9 0 E^-f^^ffiBffl*— ^ 
20 2,5 2. 9 2 d-^^ 
2a. 52a. 92a ±MS15 
2b. 52b. 92b Jl^fcfl 
4. 5 4. 9 4 ^7 h 
6 . 5 6. 9 6 3a*tt*f 
1 4. 6 4. 1 0 4 MfflfflEft 

20.68.108 7 ^7/Wtlli$S 
7 2. 112 J*7.* 
7 4. 114 ^e— *=>f /U 
7 6. 116 p — 9-r9*v Y 
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2 4. 
2 6. 
2 8. 
2 0 8 
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